CLAIMS 



[Utility model registration claim] 

[Claim 1 ] The liquid crystal display characterized by having formed the transparence 
substrate of the pair which has a curved surface, respectively, having formed the 
electrode of transparence in these transparence substrate, respectively, having made the 
electrode forming face counter mutually, having arranged these transparence substrate, 
and preparing a macromolecule distribution liquid crystal layer between the transparence 
substrates of these pairs. 

DETAILED DESCRIPTION 



[Detailed explanation of a design] 
[0001] 

[Industrial Application] 

This design is related with the liquid crystal display which displays an image using liquid 

crystal. 

[0002] 

[Description of the Prior Art] 

In the liquid crystal display of the general former, polymerization arrangement of the 
transparence substrate of the plate-like pair which formed the electrode of transparence, 
respectively is carried out through a frame-like sealant so that the electrode forming face 
may counter mutually, liquid crystal is enclosed between the transparence substrates of 
these pairs, between said transparent electrodes, an electrical potential difference is 
impressed, a necessary image is displayed, and the whole equipment is constituted in the 
shape of [ flat ] a panel. 
[0003] 

[Problem(s) to be Solved by the Device] 

Thus, in the conventional liquid crystal display, that whole is flat panel structure and 
there is a difficulty that for this reason the screen of an image is a flat surface and cannot 
take the so-called curved-surface means of displaying. 

Then, this design aims at offering the liquid crystal display which can display an image 

by curved-surface means of displaying. 

[0004] 

[Means for Solving the Problem] 

In order to attain such a purpose, this design forms the transparence substrate of the pair 

which has a curved surface, respectively, forms the electrode of transparence in these 

transparence substrate, respectively, makes the electrode forming face counter mutually, 

arranges these transparence substrate, and prepares a macromolecule distribution liquid 

crystal layer between the transparence substrates of these pairs. 

[0005] 

[Function] 

Thus, an electrical potential difference is impressed to inter-electrode [ of a transparence 
substrate ], and the display drive of the constituted liquid crystal display is carried out. 
The electrical potential difference has turned to various directions in the condition of not 
being impressed, and, as for the molecule of the liquid crystal in a macromolecule 



distribution liquid crystal layer, the light which penetrates a macromolecule distribution 
liquid crystal layer is scattered about in this condition according to the light-scattering 
operation by liquid crystal, and the light-scattering operation by the interface of liquid 
crystal and a macromolecule. Moreover, if the electrical potential difference more than a 
threshold is impressed to inter-electrode, a macromolecule distribution liquid crystal 
layer will be penetrated, without arranging so that the molecule of liquid crystal may turn 
to the direction of a right angle mostly to the tangent of a transparence substrate side, and 
the transmitted light hardly receiving a light-scattering operation. 
[0006] 

Therefore, if this liquid crystal display is observed from the front-face side of a 
transparence substrate, the part to which an electrical potential difference is not 
impressed becomes cloudy by dispersion of the transmitted light, and is visible, a 
transmitted light of an electrical-potential-difference impression part can be seen, and, 
thereby, a predetermined image will be displayed. And since the front face of a 
transparent electrode is a curved surface-like, unlike the conventional flat-surface display, 
it becomes the curved-surface display gestalt of the peculiar effect as which an image is 
displayed on a curved surface. 
[0007] 
[Example] 

Hereafter, one example of this design is explained with reference to a drawing. 
[0008] 

In the liquid crystal display of this example, as shown in drawing 1 and drawing 2 , it has 
the transparence substrates 1 and 2 of the pair formed in the shape of a semi-sphere by 
glass or plastics, respectively, and the whole is constituted in the shape of a dome. 
[0009] 

More greatly than the radius of curvature of the transparence substrate 2 of another side, 
array formation of the counterelectrode 4 with the transparent segment electrode 3 
transparent to the transparence substrate 2 of another side is carried out at one 
transparence substrate 1, respectively, and the transparence substrates 1 and 2 are 
arranged by the radius of curvature of one transparence substrate I in the said alignment 
so that the forming face of these segment electrode 3 and a counterelectrode 4 may face 
mutually. 
[0010] 

While two or more spacers which are not illustrated are arranged between the 
transparence substrates I and 2 and opposite spacing of the transparence substrates I and 
2 is kept constant by these spacers, the ring-like sealant 5 is formed between the 
peripheries of the transparence substrates 1 and 2, and the transparence substrates 1 and 2 
of each other are joined through this sealant 5. 
[0011] 

The macromolecule distribution liquid crystal layer 6 is formed between the transparence 
substrates I and 2, and this macromolecule distribution liquid crystal layer 6 makes 
transparent macromolecule 6a and NEMATEKKU liquid crystal 6b intermingled as that 
part is expanded and shown in drawing 3 . 
[0012] 

Such a macromolecule distribution liquid crystal layer 6 in the field surrounded by the 
transparence substrate 1 of a pair, and the sealant 5 between two The solution which 



mixed the monomer and liquid crystal of a macromolecule of a photoresist is poured in 
by the vacuum pouring-in method. By irradiating hght (ultraviolet rays) from the external 
surface side of after [ this ] one substrate, it is formed by the approach of making carry 
out photopolymerization of the monomer of said macromolecule, and polymer-izing it, 
and liquid crystal 6b is confined between macromolecule 6a polymer-ized reticulated. 
[0013] 

In addition, it sets to the liquid crystal display of the general former using the usual liquid 
crystal. It is necessary to perform orientation processing to the substrate side in which the 
electrode was formed, on the property of the liquid crystal. Although making a substrate 
into the shape of a curved surface from the need for such orientation processing cannot 
but use a difficult plate-like substrate, when using the macromolecule distribution liquid 
crystal layer 6 like this design, use of a cur\'ed-surface-like substrate is possible 
unnecessarily [ the orientation processing ] therefore. 
[0014] 

Thus, it sets to the constituted liquid crystal display. It is that by which impresses an 
electrical potential difference between the segment electrode 3 of the transparence 
substrates I and 2, and a counterelectrode 4, and a display drive is carried out. The 
molecule of liquid crystal 6b in the macromolecule distribution liquid crystal layer 6 
Various directions are turned to in the condition that the electrical potential difference is 
not impressed, and the light which penetrates the macromolecule distribution liquid 
crystal layer 6 is scattered about in this condition according to the light-scattering 
operation by liquid crystal 6b, and the light-scattering operation by the interface of liquid 
crystal 6b and macromolecule 6a. Moreover, if the electrical potential difference more 
than a threshold is impressed between the segment electrode 3 and a counterelectrode 4, 
the macromolecule distribution liquid crystal layer 6 will be penetrated, without 
arranging so that the molecule of liquid crystal 6b may turn to the direction of a right 
angle mostly to the tangent of the I or 2nd page of a transparence substrate, and the 
transmitted light hardly receiving a light-scattering operation. 
[0015] 

Therefore, if this liquid crystal display is observed from the front-face side of the 
transparence substrate 1, the part to which an electrical potential difference is not 
impressed becomes cloudy by dispersion of the transmitted light, and is visible, a 
transmitted light of an electrical-potential-difference impression part can be seen, and, 
thereby, a predetermined image will be displayed. And since it can become the curved- 
surface display gestalt of the peculiar effect as which an image is displayed on a semi- 
sphere-like curved surface unlike the conventional flat-surface display since the front 
face of a transparent electrode I is hemispherical, the interest on a display can be 
increased and an image can be checked by looking from many, the applicability of the 
use application also increases. 
[0016] 

And in the liquid crystal display of this example, while establishing the light source b 
inside a liquid crystal display a as shown in drawing 4 since the whole is formed in the 
shape of a dome, the dome-like screen c is formed in the upper part side of a liquid 
crystal display a, and ** used for the so-called application of a planetarium type is made 
so that the image corresponding the light of the light source b to the drive of the liquid 
crystal display a may be projected through the macromolecule distribution liquid crystal 



layer 6 of a liquid crystal display a. 
[0017] 

In addition, in said example, although the whole liquid crystal display was made into the 
shape of a dome, not only a configuration such but the thing to constitute, other the 
configurations, for example, shape of so-called boiled fish paste etc., etc., is possible. 
[0018] 

[Effect of the Device] 

There is an advantage which unlike the conventional flat-surface display an image can be 
displayed [ advantage ] on a curved surface, and the curved-surface display gestalt of 
peculiar effect can be taken [ advantage ] according to the liquid crystal display of this 
design, and can increase the interest on a display as explained above, and can also 
increase the applicability of a use application. 
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PROBLEM TO BE SOLVED 

To provide a liquid crystal display apparatus that can 
display images by means of a curved surface displaying system. 

SOLUTION 

A pair of transparent substrates 1 and 2 each having a 
curved surface are formed. Transparent electrodes 3 and 4 are- 
formed on these transparent substrates 1 and 2, respectively. 
These transparent substrates 1 and 2 are placed with their 
surfaces having electrodes thereon facing each other. A 
polymer dispersion liquid crystal layer 6 is installed between : 
the two transparent substrates 1 and 2 . The transmittance of 
light is controlled by the polymer dispersion liquid crystal 
layer 6. 

Explanation of Drawing 

1 transparent substrate 

2 transparent substrate 

3 segmented electrode 

4 counter electrode 

6 polymer dispersion liquid crystal layer 
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